Repeated nicotine exposure in adolescent rats: Reduction of medial habenular activity and augmentation of nicotine preference.
Adolescence is a critical period for the initiation of tobacco use. Nicotine not only stimulates brain reward circuits to establish and maintain the tobacco smoking habit, but also produces aversive reactions to nicotine after initial exposure, due to its noxious properties. Although new insights into the mechanisms that regulate nicotine avoidance could result in an advantageous treatment strategy for addiction, little is known about the mechanism of nicotine aversion in adolescence. Because growing evidences suggest that the habenula to interpeduncular nucleus circuitry plays a critical role in nicotine aversion, we investigated the effects of repeated nicotine exposure on the electrical activity of medial habenular neurons in adolescent rats, using extracellular recordings. Nicotine strongly increased the frequency of spontaneous spike activity in the medial habenula of naïve rats. In repeated nicotine-injected rats, we found a reduction in nicotine-induced spontaneous spike frequency, such that these neurons displayed a significantly lower basal activity and reduced spontaneous activity upon re-exposure to nicotine. Moreover, nicotine intake preference in repeated nicotine-injected rats is significantly more increased than that in saline-injected rats. These results demonstrate that repeated phases of nicotine exposure induce a functional switch in the activity of medial habenular neurons in adolescent rats and suggest that medial habenular activity is one of mediators for an inhibitory motivational signal that limits nicotine consumption.